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Valaciclovir for the suppression of recurrent
genital HSV infection: a placebo controlled study
of once daily therapy

R Patel, N J Bodsworth, P Woolley, B Peters, G Vejlsgaard, S Saari, A Gibb, J Robinson,
and the International Valaciclovir HSV Study Group*

Objective: To determine the efficacy and safety of once daily valaciclovir for the suppression of
recurrent genital herpes simplex virus (HSV) infection in immunocompetent patients.
Methods: 382 otherwise healthy patients with a history of frequently recurring genital HSV
infection (eight recurrences per year) were randomly allocated to receive either oral valaciclovir
(500 mg once daily) or placebo (3:1 ratio) for 16 weeks or until the first genital HSV recurrence,
whichever occurred first. Patients were clinically assessed at regular intervals and also if they
experienced a recurrence. Safety was evaluated through adverse experience reporting and moni-
toring of haematology and biochemistry variables. On completion of the double blind phase,
patients were eligible for follow up to a maximum of 48 weeks' treatment with open label valaci-
clovir (500 mg once daily) for further safety monitoring. The results from the double blind phase
of the study are reported here.
Results: A significant difference was detected between valaciclovir and placebo in the time to
first recurrence of genital HSV infection. The hazard ratio [95% confidence interval] for valaci-
clovir v placebo was 0.155 [0-112, 0-214], p < 0-0001. Valaciclovir prevented or delayed 85% of
the recurrences that would have occurred with placebo. After 16 weeks (day 112) with treat-
ment, 69% of patients receiving valaciclovir were recurrence free compared with only 9.5% of
patients assigned to placebo. The safety profiles of valaciclovir and placebo were comparable,
with adverse experiences being infrequent and generally mild.
Conclusion: This study has demonstrated that once daily valaciclovir (500 mg), is highly effec-
tive and well tolerated for the suppression of recurrent genital HSV infection. Once daily dosing
with valaciclovir provides a more convenient dosing regimen than the more frequent aciclovir
regimens.
(Genitourin Med 1997;73:105-109)
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Introduction
Genital herpes is a common sexually transmit-
ted disease, the incidence of which has been
seriously underestimated. Epidemiological
surveys have indicated a marked increase in
the seroprevalence of herpes simplex virus type
2 (HSV-2) in most regions of the world over
the past 20 years.'-3 The incidence of clinically
diagnosed genital herpes is also increasing,
with over half a million new cases reported
annually in the USA.4 Although most genital
herpes is caused by HSV-2 infection, evidence
for an increase in disease caused by HSV-1 is
also accumulating.5 HSV is now the most
common cause of genital ulceration in many
countries.6 Recurrent genital herpes is a fre-
quent and distressing chronic condition,
which can have a profound psychological and
social impact on an individual.

Over 15 years of clinical experience has
established aciclovir as the standard therapy
for management of genital herpes.7 8 It is
widely used for the treatment of primary and
recurrent episodes and for long term suppres-
sion of recurrent episodes. Suppressive ther-
apy is particularly appropriate in patients with
frequent or severe recurrences and in those for
whom the psychological impact of the disease
is significant.9 Long term suppressive therapy
is effective in reducing the frequency and

duration of recurrences of genital HSV infec-
tion.'0 15 Studies of suppressive aciclovir ther-
apy have now extended to 10 years and
demonstrate that this form of management is
effective and without serious adverse reac-
tions.'6 17

Although aciclovir confers significant clini-
cal benefit in the management of genital her-
pes, its limited oral bioavailability (10-20%)
and short plasma elimination half life necessi-
tate frequent dosing for optimal therapeutic
effect. The optimal dose of aciclovir for sup-
pressive therapy is considered to be 200 mg
four times daily, although the more convenient
400 mg twice daily regimen is widely used to
improve patient compliance. Once daily aci-
clovir is effective in a minority of patients but
is clearly less effective than more frequent dos-
ing regimens.'8 However, frequent dosing is
inconvenient in otherwise healthy subjects and
may result in poor patient compliance particu-
larly over long periods.'9 In addition, a disease
which may carry a social stigma requires sensi-
tive and discreet treatment preferably in the
privacy of a patient's home. A once daily ther-
apy would provide the optimal regimen for the
long term management of this disease.

Valaciclovir (Valtrex, Zelitrex), the L-valine
ester of aciclovir, is rapidly and almost com-
pletely converted to aciclovir and the essential
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amino acid, L-valine, after oral administra-
tion.20 The bioavailability of aciclovir after
administration of oral valaciclovir is three to
five times greater than that following oral aci-
clovir itself.20 21 Several studies have confirmed
that valaciclovir is as effective as aciclovir for
the acute or episodic treatment of HSV infec-
tion with a more convenient, less frequent dos-
ing regimen and has a safety profile similar to
that of aciclovir and placebo.2223 The esti-
mated aciclovir exposure (24 hour AUC) from
valaciclovir, 500 mg once daily (47.7 tfM/h) is
approximately 1.5-fold greater than that
achieved with oral aciclovir, 400 mg twice
daily (approx 31 tMl/h). The present study
was performed to assess the efficacy of valaci-
clovir in a convenient once daily regimen for
the suppression of recurrent episodes of geni-
tal HSV infection and to generate safety data
on longer term use of valaciclovir.

Patients and methods
STUDY DESIGN
This was a multicentre, randomised, double
blind, placebo controlled study of once daily
valaciclovir for the suppression of recurrent
HSV infection. Double blind therapy was
given for 16 weeks or until the first HSV recur-
rence, whichever was first. After double blind
therapy, patients were eligible to continue
therapy in an open label follow up phase of
once daily valaciclovir for a total treatment
period of 48 weeks. The results from the dou-
ble blind phase of the study are reported here.

PATIENT POPULATION
Male and female patients of at least 18 years of
age were eligible to enter the study if they had a
history of frequently recurring genital herpes
with eight or more HSV recurrences per year.
This recurrence rate could be assessed over a
minimum of three months-for example, two
or more recurrences in three months, etc.
Those who had been receiving suppressive
therapy with aciclovir must have stopped tak-
ing the drug and then suffered a recurrence
within three months of stopping therapy. The
recurrence also had to be within the three
months before enrolment into the study.
Patients were not eligible if they had signifi-
cant hepatic or renal impairment, were preg-
nant or nursing mothers, were known to be
immunocompromised, were hypersensitive to
aciclovir or valaciclovir, or were receiving sys-
temic or topical antiviral or immunomodula-
tory treatments. Ethics committee approval
was obtained at each study site before recruit-
ment commenced and all patients gave full
written consent.

STUDY PROCEDURES
Eligible patients were screened then ran-
domised to one of two treatment arms-oral
valaciclovir 500 mg once daily or placebo once
daily in a 3:1 ratio. Study treatment started
immediately.

Blood samples were taken at screening for
baseline haematology and clinical chemistry
and a baseline physical examination was per-

formed. Pregnancy tests were performed on all
women of childbearing potential at screening
and also every eight weeks throughout the
study. The date of the initial genital HSV
episode and number of recurrences in the pre-
vious 12 months were also recorded.

Patients commenced double blind therapy
at screening. They were then required to
attend the clinic at four weekly intervals until
week 16. Those patients who experienced a
recurrence of genital HSV infection were to
attend for clinical assessment within 24 hours
of the first signs ofHSV lesions (day one of the
recurrence). If the lesions had reached at least
the papular/vesicular stage of development,
the double blind therapy was discontinued
permanently and the episode was treated with
open label valaciclovir, 500 mg twice daily for
five days. For the purposes of this study, pro-
dromal symptoms alone were not sufficient to
define a recurrence. Patients returned to the
clinic on day five of the recurrence for assess-
ment of lesion healing and resolution of pain
or other discomfort.

After 16 weeks of double blind therapy or
after day five of the first recurrence of genital
HSV infection, whichever event occurred first,
patients were given open label valaciclovir,
500 mg once daily, until week 48 of the study.
Diaries were used throughout the study for
patients to record prodromal symptoms, any
recurrences of genital HSV infection, any con-
comitant medications, and any adverse experi-
ences.

Safety was assessed by adverse experience
reporting at each clinic visit and from haema-
tology (haemoglobin, white blood cell, and
platelet counts) and clinical chemistry (creati-
nine, alkaline phosphatase and AST or ALT)
evaluations at screening, and weeks 4, 32, 48,
and at the end of the double blind phase.
Safety information generated during the open
label phase will be the subject of a separate
report.

EFFICACY ENDPOINTS
The primary efficacy endpoint, on which the
statistical sample size estimation was based,
was the time from randomisation to the first
recurrence of genital HSV infection during the
double blind randomised phase of the study.
Assuming that the hazard functions were pro-
portional, the sample size of 198 patients in
the valaciclovir treatment arm and 66 patients
in the placebo arm provided 80% power to
detect hazard ratios of 1.84 or greater or 0.54
or smaller at the 0.05 level of significance.
This provided more than 80% power to detect
an arithmetic difference of 04 (0.5 to 0 1) in
the proportion of patients who were recur-
rence free at three months, assuming that 50%
of the valaciclovir group were recurrence free
at three months.24 The sample size allowed for
a 10% premature withdrawal rate.

STATISTICAL ANALYSIS
The primary efficacy analysis was an intent to
treat comparison of once daily valaciclovir
with placebo for data collected during the
double blind phase of the study. The time to
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Table 1 Demographic characteristics and disease history ofpatients

Valaciclovir Placebo
(n = 288) (n = 94)

Median age (years) (range) 33 (19-79) 34 (19-80)
Sex (%) male/female 47/53 41/59
Median time from first episode
HSV (years) (range) 5-1 (0-1-52 2) 3 8 (0 2-39 8)

HSV recurrence history when not receiving
suppressive therapy-that is, recurrences
per year (%):
t<- 9 48 56
>9 52 44

Use of suppressive aciclovir in previous year (%) 13 19
Median time on suppressive therapy (years) (range) 0-6 (0-2-7-1) 0.4 (0-2-1-6)

Table 2 Cox's proportional hazards analysis of time tofirst HSVrecurrence for the
intent to treat group and HSV recurrence history subgroups

Valaciclovir v placebo

Hazard ratio (95% CI) p Value

Intent to treat 0-155 (0-112, 0-214) < 0-0001
Subgroup
< 9 recurrences/year 0-178 (0-107, 0.297) -

> 9 recurrences/year 0-132 (0-083, 0.209)
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Differences between treatments or changes
over time in haematology or clinical chemistry
were assessed from quartile plots of each vari-
able from samples obtained at clinical visits.
The 95% confidence intervals and Hodges-
Lehmann estimates were used to determine
any treatment differences at each scheduled
visit.

Results
PATIENT CHARACTERISTICS
In total, 382 patients were randomised to
treatment at 34 study sites in Europe and
Australasia. Of these, 288 received valaciclovir
and 94 received placebo. The demographic
characteristics and HSV disease history at
screen are shown in table 1 and were similar in
the valaciclovir and placebo groups. The sex
split was comparable in both groups; ages
ranged from 19 to 80 years (median 34 years).
HSV disease history was similar in the two
groups with 52% of patients having > 9 recur-
rences per year when not receiving suppressive
therapy. The median time from the initial
HSV episode was approximately 4 9 years.
Overall, 14% had received suppressive aci-
clovir therapy in the previous year for a
median time of six months. A positive diagno-
sis of genital HSV based on culture, direct
antigen testing, or immunofluorescence assay
was available for 90% of patients before enrol-
ment.

)lan-Meler prod- ANALYSIS OF EFFICACY
orences between A total of 382 patients were included in the
tated and tested intent to treat analysis. The intent to treat
hazards model. analysis of time to first genital HSV recurrence
,urrence histories detected a significant difference between
ve therapy ( 9 valaciclovir and placebo, as indicated by the
) were fitted as hazard ratio (95% confidence interval) of
l hazards model. 0.155 (0.112, 0.214), p < 0.0001 (table 2).
included sex, age Thus, valaciclovir treatment prevented or
ve since first HSV delayed 85% of the recurrences that occurred
dl tests were two in patients receiving placebo during the double
HSV recurrence blind study period. At the end of 16 weeks
vas explored fur- (day 112) the Kaplan-Meier proportions of
p analysis. patients recurrence free were 69% for patients

receiving valaciclovir and 9.5% for those
receiving placebo. The median time to first

vir Placebo HSV recurrence for patients receiving placebo
ys 20 days was 20 days. For the valaciclovir group, the

median was estimated to be > 112 days since
the majority of patients were still recurrence-
free at day 112 (figure). An analysis of treat-
ment differences in the two subgroups (s, 9

Valaciclovir and > 9 recurrences per year) indicated a con-
sistent benefit of valaciclovir irrespective of
HSV recurrence history (table 2). For patients

01 with < 9 recurrences per year, valaciclovir
prevented or delayed 82% of the recurrences
experienced by patients receiving placebo
[hazard ratio 0 178 (0.107, 0.297)]. In the
subgroup of patients with > 9 recurrences per
year, valaciclovir prevented or delayed 87% of

----Placebo the recurrences experienced by placebo recipi-
0 I40 ents [hazard ratio 0-132 (0-083, 0.209)].

120 140 Further exploratory analyses showed that,
of all the prognostic factors, only time from
primary episode and HSV recurrence history

1.0'

4)0.9
a)
4I-

Q, 0.8
C.)
c
" 0.7

) 0.6
to
c 0.5

0.0
g- 0.3

c 0.2
0

CL 0.1

0.0 _
0

Kaplan-Meier plots of time to first HSV recurrence.
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Table 3 Cox's proportional hazards analysis of time tofirst HSV recurrence for
prognostic factors influencing time to first recurrence

Factor Hazard ratio (95% CI) p Value

Valaciclovir v placebo 0-149 (0-108, 0.206) < 0.0001
HSV recurrence history

(S 9 v > 9 recurrences/year) 0-716 (0.514, 0 996) 0.0473
Time since primary episode

(< 5 v , 5 years) 0-718 (0-514, 1-003) 0 0519

Table 4 Adverse experiences, without regard to causality, reported by > 5% ofpatients
in either treatment group

% Patients reporting*
Valaciclovir Placebo

Adverse experience (n = 288) (n = 94)

Headache 23 13
Nausea 9 9
Rhinitis 7 11
Infection 7 4
Flu-like syndrome 6 4
Diarrhoea 5 4
Back pain 5 1
Rash 5 5
Pharyngitis 5 3
Vaginal candidiasis 5 1
Abdominal pain 5 2
Pain 1 5

Reported % are not adjusted to take account of the difference between treatment groups in the
total period of safety monitoring.

appeared to influence the HSV recurrence rate
(table 3). The results suggest that those
patients whose primary episode was within five
years experienced a reduced recurrence rate
(28% lower) than those whose primary
episode was (five years ago [hazard ratio 0718
(0.514, 1.003)]. Not surprisingly, the recur-
rence rate for patients with a history of < 9
recurrences per year was 28% lower than that
for those with > 9 recurrences per year [hazard
ratio 0.716 (0-514, 0996)].

Since patients ceased double blind therapy
once they experienced a genital herpes recur-
rence, the total period of safety monitoring
was shorter in the placebo group (3264 patient
days) than in the valaciclovir group (24 496
patient days). The overall adverse experience
reporting rate was similar between the two
groups: 0.02 per patient day for valaciclovir
and 0.03 per patient day for placebo. The
adverse experience profile of valaciclovir was
similar to that of placebo (table 4). Most
adverse experiences were of mild intensity.
Only headache and nausea were reported by
> 9% of the patients in both treatment
groups. There was only one serious adverse
experience reported during the double blind
phase (intestinal obstruction in a valaciclovir
recipient) and this was not considered attrib-
utable to study medication. There were no
clinically significant differences between treat-
ment groups with regard to the distribution or
changes from screen for any clinical chemistry
or haematology variable.

Discussion
The worldwide incidence of genital herpes is
increasing rapidly despite the raised public
awareness of sexually transmitted diseases
through health education programmes.' 2
Antiviral therapy for the management of recur-
rent genital HSV infections may be episodic,
whereby each outbreak is treated as it occurs,
or for patients with more frequent or severe
recurrences or those in whom the psychologi-
cal impact is significant, suppressive therapy

may be advocated. Prevention of outbreaks
may significantly improve a patient's quality of
life. For prophylaxis or prevention of disease
symptoms in otherwise healthy subjects, once
daily dosage regimens have proved optimal
and ensure better compliance.'9 Dosing conve-
nience is of particular importance for a poten-
tially socially stigmatising sexually transmitted
disease like genital herpes where patients often
prefer to take medication in the privacy of
their own home.

This study is the first evaluation of valaci-
clovir for the suppression of genital HSV
infection. It has demonstrated that once daily
valaciclovir is highly effective at preventing or
delaying recurrences of genital herpes and is
well tolerated, having a similar safety profile to
that of placebo.
The patients included in this trial had previ-

ously suffered at least eight recurrences of gen-
ital herpes per year. A double blind study
period of four months meant that without
active treatment, nearly all patients would suf-
fer a recurrence, therefore allowing a convinc-
ing demonstration of the efficacy of once daily
valaciclovir.

Valaciclovir prevented or delayed on aver-
age 85% of the recurrences experienced by
patients receiving placebo [hazard ratio (95%
confidence interval) 0.155 (0.112, 0.214)]. At
the end of the 16 weeks, 69% of valaciclovir
recipients but only 9.5% of placebo recipients
were recurrence free. This is comparable with
the results of previous studies of aciclovir (400
mg twice daily) in similar patient populations
where 68-80% of patients were recurrence
free at three months.'2-14 The benefit of once
daily valaciclovir was similar in the subgroups
of patients having histories of < 9 and > 9
recurrences per year where recurrence fre-
quency was reduced by 82% and 87% respec-
tively. This study demonstrates that
valaciclovir can maintain efficacy with a once
daily dosage probably as a result of the
enhanced aciclovir bioavailability from valaci-
clovir. Prospective, controlled trials to estab-
lish the efficacy of different doses of
valaciclovir are ongoing.
The investigation of a number of predefined

key prognostic factors on the primary efficacy
endpoint ensured adjustment for any imbal-
ances between treatment groups as well as
investigating the effect of these factors on
treatment outcome. Of those factors investi-
gated, only time since first episode of genital
herpes and (as expected) frequency of recur-
rences in the previous year influenced time to
first recurrence in this study. Exploratory
analysis suggests that patients whose primary
episode was within five years of randomisation
into the study experienced a 28% lower recur-
rence rate compared with those whose primary
episode was > 5 years ago. One explanation
may be that patients who are still attending a
clinic for their HSV disease > 5 years after
their primary episode may be those who have
more severe herpes infection.

In otherwise healthy adults, safety is a par-
ticularly important consideration, especially
when therapy may be extended or used repeat-
edly over long periods of time. The safety pro-
file of valaciclovir was highly acceptable with
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adverse experiences being infrequent and usu-
ally mild. Additional safety information on
chronic dosing is being generated in the open
label follow up phase of this study. Adverse
event reports were typical of those in previous
studies of aciclovir and valaciclovir versus
placebo, with headache and nausea being the
most common. Taking into account the differ-
ent exposures to valaciclovir and placebo, the
overall adverse experience rates were similar at
0-02 per patient day in the valaciclovir group
and 0.03 per patient day in the placebo group.
In previous placebo controlled trials of oral
aciclovir or valaciclovir in the acute treatment
of recurrent HSV infections and zoster,
adverse experiences occurred in similar pro-
portions of patients receiving the active treat-
ments and placebo, suggesting that such
events are often typical features of the disease
rather than the result of treatment.2225-29
Laboratory safety monitoring also indicated
that valaciclovir was well tolerated with no
clinically significant effects on haematological
or biochemical factors.

This present study demonstrates that once
daily valaciclovir is effective in delaying the
time to first HSV recurrence and reducing the
rate of HSV recurrences. Such a marked sup-
pressive effect has not previously been demon-
strated with once daily antiviral therapy. Thus,
valaciclovir provides marked clinical efficacy
and highly acceptable safety as suppressive
therapy for recurrent HSV infection, with the
advantage of a once daily regimen.
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